Background: The purpose of this study was to determine if interprofessional skills, attitudes, and behaviours could be learned during an austere medicine educational activity where interprofessionalism remained within the informal and hidden curriculum.
Method
Prior to the implementation of any research activities, this project received approval from the Laurentian University Ethics Review Board (file number 2012-04-14) .
Design
The design of the study involved four stages (see Figure 1 ):
Developmental research included a focus group with wilderness • medicine educators to create appropriate audio diary questions and to select an interprofessional education assessment instrument. Recruitment of registered WildER Med participants.
• Completion of interprofessional education assessment instruments • and audio diaries by study participants at WildER Med (autumn 2012 and 2013) . Data analysis and integration of quantitative and qualitative data. •
Figure 1: Mixed-method study design
We applied a mixed-methods design as described by John Creswell, Ann Klassen, Vicki Plano Clark, and Katherine Clegg Smith [17] . From the quantitative perspective we assessed if participants' interprofessional competencies changed over the course of their attendance at WildER Med using a validated interprofessional education assessment instrument, the Interprofessional Collaborative Competencies Attainment Survey (ICCAS). We embedded a qualitative audio diary research method to study how the participants experienced interprofessionalism during the day of field exercises. The aim of the mixed-methods research was 1) to determine if there were measurable changes in interprofessional competencies (collaboration, communication, roles and responsibilities, patient-centred care, conflict management, and team functioning) among participants in the event and 2) to analyze audio diary stories to understand how and why participants' IPC changed or not. The data was collected simultaneously during the educational event. The point of interface between qualitative and quantitative methods was during data interpretation. were from diverse backgrounds including medical, allied healthcare professionals and outdoor leadership. Participation in the research was strictly voluntary.
Setting: The WildER Med event
The events consisted of three days of experiential wilderness-themed training in an outdoor setting in Northern Ontario. Instructional strategies included didactic sessions, workshops, and field exercises. The formal curriculum objectives included the acquisition and application of survival, navigational, and medical skills appropriate for use in austere settings. Participants worked in interprofessional teams doing common task work that included patient care, survival skills, and navigational components. The third day consisted of field exercises where teams navigated between simulated patient scenarios situated in a wilderness setting. Local actors were used as patients, and the actors also provided formative feedback to the participants after each of the scenarios. Guiding principles of the project included a focus for learners on shared problem solving, a structure "in which no discipline or group has a hierarchical advantage, " [18, p. 501] and work with an engaged interprofessional faculty.
Quantitative data collection Colla MacDonald, Douglas Archibald, David Trumpower, Lynn Casimiro, Betty Cragg, and Wilma Jelley [19] have developed and validated interprofessional educational assessment instruments designed to assess IPE. From their toolkit, we chose to use both the Learner Contract and the ICCAS. The Learner Contract and the exemplar were provided to participants at the beginning of the weekend as a means to engage the participants in IPE learning and as a self-reflection tool [20] . The ICCAS measures the competencies of interprofessional care using a retrospective pretest/post-test design consisting of 20 questions answered on a seven-point Likert scale [20] . Previous research shows that the psychometric scales of the ICCAS are statistically highly reliable with strong internal consistency when applied to measuring competencies [21] . The retrospective design of the ICCAS enables the participants to reflect upon their competencies prior to and following an educational intervention, thus counteracting response-shift bias [22, 23] . The WildER Med participants were requested to complete the ICCAS tool [19] immediately after the scenarios ended. Participants scored their perceived current level of competency and the perceived level of competency prior to the conference, based on the National Interprofessional Competency Framework [24]: 1) communication, 2) patient/client/family/community-centred care, 3) role clarification, 4) team functioning, 5) collaborative leadership, and 6) conflict resolution.
Qualitative data collection
The participant audio diary guide (see Table 1 ) was designed during a group discussion with experienced WildER Med facilitators and both research and educational consultants, prior to the 2012 event. The objective was to guide exploration of the wilderness scenarios in relation to the enactment of interprofessional competencies. Participants were asked to complete audio diary entries after each of the five wilder-ness scenarios as they navigated to new scenarios. The choice of the mobile audio diaries as a qualitative tool for this study was driven by the desire for both immediacy and contextual relevancy while providing opportunities for self-evaluation and reflection [25] . Quantitative data analysis Survey data was analyzed using the sign test. The sign test is a non-parametric procedure for comparing two paired samples that makes no assumptions about the normality of distribution or homogeneity of variance [26] . Non-parametric tests have been strongly recommended as more appropriate for analyses involving Likert scales [26, 27] . For non-parametric tests, n > 20 is the recommended sample size, with an absolute minimum of n > 10 per group [26] . The sample size of this study (n = 28) meets these minimum requirements. The statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) Version 20 (IBM SPSS, Armonk, NY). A measure of effect size was calculated using the formula:
Qualitative data analysis The audio diaries were transcribed verbatim and were then thematically coded based on the categories of the National Interprofessional Competency Framework (the same competencies used in the survey research) [24] using NVivo9 Qualitative Research Software. Coding was therefore primarily deductive. The coding was then reviewed and verified by four members of the research team. Any discrepancies were discussed and resolved during two research meetings.
Integration of qualitative and quantitative data analysis
In this study design, qualitative and quantitative data were collected concurrently, analyzed separately, and then the data sets were integrated to examine the interaction between quantitative and qualitative findings [28] . The survey data was used to demonstrate the change in six interprofessional competencies. The qualitative data was used to triangulate these survey results and to investigate how participants experienced these competency areas during their work on the scenarios.
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Results
Description of participants
The participants in the research included ten teams consisting of three to four members each during both conference events, with at least one individual with a medical background, one with an outdoor enthusiast background, and one allied health professional. A total of 34 participants elected to participate in the research component of the conference: 9 men, 15 women, and 10 who did not indicate their gender.
ICCAS competency scores
While 34 attendees participated in the survey, six surveys were excluded due to incompleteness (n = 28). A missing response to an item resulted in excluding the participant's responses for the entire competency theme. A description of responses for each interprofessional competency for the pre-training and post-training survey items is presented in Table 2 . The overall results indicate that there was a small increase in the value of the median in participants' IPE competency scores after completing the WildER Med event. In comparing the before and after scores, there was a statistically significant median increase of 0.68 after participation in the training (Mdn = 6.20) compared to how participants rated their knowledge and skills before participating in the training (Mdn = 5.63). The sign test was used to verify the influence the event had on the interprofessional education of participants. The sign test determines how many participants scored themselves higher, lower, or the same after the training compared to how they scored themselves prior to the training (see Table 3 ). The findings showed there was a significant difference overall between the pre-training scores and the post-training scores in favour of the post-training scores (z = 4.23, p < 0.001, ES = 0.80). Twentyfive participants' post-training scores were slightly higher than the pre-training scores, suggesting an improvement in interprofessional competencies, while only one participant's post-training score did not change from his or her original pre-training score. Two participants had "negative differences, " which implies that the event may have had a deleterious influence on their IPE competencies. According to the index guidelines for interpreting the effect size, 0.80 is considered to be a large effect [29] . Min. 1.00 1.00 1.00 1.00 1.25 1.25 1.00 5.00 1.00 1.00 3.00 2.00 1.35 1.18 Max. 6.80 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 6.95 7.00 Range 5.80 6.00 6.00 6.00 5.75 5.75 6.00 2.00 6.00 6.00 4.00 5.00 5.59 5.82 n The ICP communication theme (n = 28) showed an improvement in 23 post-training scores, with only one decrease in score and four tied scores, with a significant increase in the median of differences of 0.60, z = 4.29, p < 0.001, ES = 0.81. The scores on the collaboration theme (n = 27) improved for 21 participants, and six participants rated themselves as having no improvement in collaboration (MD = 0.67, z = 4.29, p < 0.001, ES = 0.84). The roles and responsibilities theme (n = 26) showed improvement for 21 participants' scores and five scores remained unchanged (MD = 0.75, z = 4.36, p < 0.001, ES = 0.85). For the theme of a collaborative patient/family-centred approach (n = 23), 16 participants rated themselves higher after the training, six par- ticipants rated themselves the same, and one participant reported a lower rating (MD = 0.67, z = 3.40, p < 0.001, ES = 0.71). For the conflict management/resolution theme (n = 26), 20 participants rated themselves higher, five participants reported no difference, and one participant rated himself or herself lower after completing the training (MD = 0.67, z = 3.93, p < 0.001, ES = 0.77). The team functioning theme (n = 25) saw improvement in 18 participants' scores, with five participants reporting no difference in scores, and one participant reporting a lowered score. The team functioning theme saw the largest increase in the median with differences of 1.00, z = 3.35, p < 0.001, ES = 0.67.
Journal of Research in Interprofessional Practice and Education
Qualitative analysis of audio diaries
Audio diary entries indicate that the vividly portrayed scenarios stimulated several areas of reflection about each of the interprofessional competencies. We present the discussion around the ICP themes of communication, patient-centred care, role clarification, team functioning, collaborative leadership, and conflict resolution. The first two are considered to be the domains that support the others [24] . Participant codes were generated by assigning a number to each participant (P1, P2, P3, etc.) followed by a letter representing the team they were assigned to (Team A, B, C, etc.).
Communication
Participants identified examples of strong communication, such as asking for help when needed, and communicating roles (especially leadership) ahead of time so people knew who to go to for questions/clarification.
We started off a little slow in the communication part … but what was great was that after we left each scenario we realized that we needed to have a leader set in place before we reached the next scenario and communicate to them exactly what we were thinking and what we were doing. Once we did that we worked rather well as a team and it only helped out the victims because of that.
(P14-H)
Participants also recognized strategies that could improve communication, such as avoiding assumptions, active listening, physically separating patients where appropriate, and being verbal with actions.
In the beginning … we did communicate but it was rather difficult. We weren't actually articulating what we were doing … we were doing our ABC's and different things but … people weren't really aware of what we were up to. (P16-I) band so they requested confirmation that he was doing alright. We were able to connect the two patients without actually having to physically interfere with their care. (P2-C)
The team members communicated well with each other and the patient, to find out what was wrong with them and we all shared our decisions and what we thought was appropriate. (P19-G) The advantages of having actors rather than mannequins is that the scenarios included the patient-centred approach as well as adding complexity to the simulated learning experience.
I think the live scenarios were really good for learning because it is much different than, say, working on a mannequin or something like that, and you could see how the actors had different personalities or different … traits that made them easier or more difficult to work with and kind of threw you for a loop sometimes when you maybe didn't expect them to respond that way or things didn't go as planned. (P24-I)
Role clarification
Teams were encouraged to rotate the leadership roles for each scenario as well as for navigation. However, they continued to operate within their own professional roles. Comments regarding role clarity particularly addressed clarity of leadership and of the distribution of tasks rather than regarding their professional backgrounds.
I think the only thing that we should have changed on this station was more clearly identifying the roles because there was only one patient, and there was one issue we kind of all zoned in on that, and I think maybe we could have done a better job at you know, designating one person as the person that's going to go get help or go um, figure out transportation for instance cause we all kind of were focusing on the same thing, which was helpful because we were able to … at least for a little bit of time, stabilize the patient, but I think it would have been good to maybe designate the roles a bit more clearly from the get-go … so we have a little bit less redundancy. (P6-A) Participants identified the conflicting motivations of wanting to perform well, while recognizing that the greatest learning opportunities could occur from assuming roles of lesser expertise.
There's a tendency to want to do the skill that you're good at. I think we could also improve in terms of using this conference to its fullest by doing the skills that we're less good at and allowing others to do those skills, um, and to take a little bit more time. Perhaps I could have had a little bit more to do with building the fire, and less leaving it (for) the people who are more experienced … (P15-F)
Team functioning
Participants identified successful strategies for team functioning such as mutual trust and respect, a willingness to learn from others with different backgrounds, supportive approaches, and positive team demeanor.
I felt that each team member was supportive of each other and were [sic] respectful of each other and open to hearing each person's opinion. So, I feel that other people also felt quite comfortable sharing their opinions so that we could discuss as a team all the decisions that we had to make. (P22-I) Challenges included communication, personality conflicts, not identifying the need to reassess an evolving situation, and optimally matching team strengths with tasks.
I didn't really know what was going on with their patient so maybe a little bit more communication would have been helpful when we were trying to initially triage and figure out who should take who … and whether any extra help was needed. (P6-A)
Collaborative leadership
Participants identified the use of each other's strengths and skills in a respectful fashion as a route to strong collaboration. Other factors included clear active communication, assigning roles in advance, and sharing skills and knowledge.
I think when we noticed someone was having a difficult [time] with something we took the time to explain it so that they understood and made sure that no one was getting down on themselves. (P16-I) Good communication appeared inseparable from the ability to collaborate.
I think just constant communication and not assuming that anyone knows what you're doing unless you're saying it out loud so saying what you're doing when you're doing it, and then making sure that the person you're saying it to, acknowledges that that task's been done. (P6-A) Not all participants were comfortable in taking a leadership role, and under these circumstances other team members adapted to fill that void.
Somebody was supposed to take the lead and eventually somebody just had to go, take it over, which is not a bad thing. We had good communication after that, once the leader … took charge. (P11-C)
Conflict management/resolution Areas of conflict that were identified included control issues among team members, challenges that arose during navigation between scenarios, personality clashes among team members, and opposing views of treatment options among team members with different backgrounds. The need for conflict resolution was often identified within the context of role clarity or overlapping roles.
It (was) difficult because what they're used to [doing] in the nursing [situations], I'm more used to in the bush … it just led to some arguments. (P23-F) Some participants chose conflict avoidance in an effort to present a unified team appearance to the patient. Conflict avoidance has been recognized as a means of sparing others emotional distress, but can occur at the expense of long-term team functioning [30] .
Sometimes decisions were made at the scene that were not necessarily agreed with by the other members but in order not to argue in front of the patient, we let him continue taking the lead. (P7-D) Several participants identified successful strategies for conflict resolution involving patience, humour, and persistence. Self-awareness, including the recognition of emotional triggers, was identified as valuable.
I learned that you've just got to be patient and teach people along the way to help [them] improve skills and communication. One of my members is really pushing the levels of my patience [chuckles] , but this is a good exercise and a good learning experience. (P7-D) Participants identified the need for communication and mediation skills, respect, and active listening in order to resolve conflicts.
Discussion
We use the 3P (presage, process, and product) framework to guide the conversation of the integration of our quantitative and qualitative data. Based on our findings we applied the 3P framework to elaborate the factors within this wilderness event that may level traditional hierarchical and knowledge relationships between participants and help to foster successful IPE/ICP initiatives (see Figure 2) .
In the presage, the event took place outdoors in Northern Ontario, with unpredictable weather and challenging terrain. Participants learned wilderness medicine, outdoor survival, and navigational skills within large groups and as small interprofessional teams. The teachers and program developers were from diverse interprofessional backgrounds. Learners varied from students to advanced practitioners with The product of the (hidden and informal) IPE was the focus of our mixed-methods research. The quantitative data suggests that there was a statistically significant improvement in each of the competencies we examined using the ICCAS tool. The "large" effect size implies that the workshop was found to be an effective intervention for advancing interprofessional education and collaboration. The qualitative research findings shed greater light on the reflections, experiences, and challenges of the participants.
Communication styles that allowed for team negotiation, consultation, and discussion created an environment where participants could be both responsive and become responsible to each other. The feedback provided by simulated patients to the teams supported the concept of shared patient-centred decision-making and patient-centred care. Participants were able to reflect upon how communication could improve the overall patient experience and health outcomes. While clearly defined roles within the teams were recognized as a benefit, participants who were able to rotate leadership roles and tasks also identified this as a useful learning opportunity. Being adaptable to changing circumstances, particularly a willingness to change roles as required, was identified as strength of the team. Participants identified that the integration of respect, trust, cooperation, collaboration, and a commitment to communication could enable a supportive and effective environment contributing to team function. While many participants took the opportunity to assume a leadership role, a supportive, shared, decision-making style seemed to be common. In these short-lived teams, participants appeared to adapt to situations where individuals were reluctant to assume that leadership role. The acknowledgement and recognition of conflict is an essential part of constructive conflict resolution. Collaborative teams develop strategies for conflict resolution and consensus within a safe environment leading to the establishment of respectful, effective, healthy relationships. In some situations, participants used conflict avoidance but that technique may hinder the development or maturation of teams that last for a longer time.
Comments were often reflective of the Canadian Interprofessional Health Collaborative position that communication and patient-centred care support the other IPC domains [24] . Overall, our mixed-methods research suggests that the training provided positive benefits toward the improvement of interprofessional collaboration as perceived by the participants. Our research suggests that working within situations of limited resources may encourage participants to examine the resources within their teams, since there is limited opportunity to improve the team's approach through either outside intervention or increased technology.
Practitioners at all stages of their careers are now expected to understand and communicate about the function or dysfunction of their teams. "This discourse of talk and writing about teams does not necessitate a formal engagement with the theory of teams, but it does invoke reflective capacity in thinking about working in team settings that may be elaborated and discussed with colleagues" [11, p. 19] . Audio diaries may help to narrow that gap between the discourse of teamwork and those who do teamwork, while providing opportunities for ongoing self-evaluation and reflection.
